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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

• About enterprise architecture and the ArchiMate standard

• About architecture models and SMW

• About linked data and vocabularies

• Putting things together: ArchiMate + SMW + linked data

Agenda
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

• What?

– Methodology for describing/designing structure and cohesion in business and
technology

– Provides insight in complexity, dependencies, as-is and to-be

• Why?

– Organisations are getting more and more complex and are increasingly
dependent on other organisations

– Information is becoming increasingly more important

– Complexity needs to be managed proactively

• How?

– …

About enterprise architecture and ArchiMate
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMate standard for EA modelling



5
S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Archi is an open source ArchiMate modelling tool

Source: https://www.archimatetool.com
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMedes SMW extension for publishing EA models

Architecture 
modelling tool

Open Group 
exchange 
format file

SMW/ 
ArchiMedes
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Every architecture element is represented by a wiki page
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Attributes are stored as semantic property values
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

About linked data

CRM 
system

subject

is used
by

predicate

Web 
portal

object
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Linked data standards
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

FAIR linked data principles

https://www.go-fair.org/fair-principles/

https://www.go-fair.org/fair-principles/
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Why vocabularies?

“From Breda to New York is 3660 miles”

“From Breda to New York is 3180 miles”

“From Breda to New York is 1470 miles”



13
S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Why vocabularies?

All are true! Probably not what you expected

We didn’t specify accurately
- New York, USA or New York, UA?
- English miles or nautical miles or Dutch or French or …

“From Breda to New York is 3180 miles”

https://www.wikidata.org/wiki/Q60

https://www.wikidata.org/wiki/Q1899

https://www.wikidata.org/wiki/Q93318
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Linked data vocabularies provide common understanding
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

• ArchiMate definitions are abstract and leave a lot of room for interpretation

– Specific Linked Data vocabularies offer more specific meanings

• It is important to publish architecture in an accessible way

– Linked Data is specifically aimed at publishing in an accessible manner via the 
web

• ArchiMate requires specific knowledge of architectural concepts

– Linked Data vocabularies use concepts that are more widely recognized and 
used

• ArchiMate models can only be used in architecture tools

– There are many different tools for Linked Data

• ArchiMate standardizes only types, not properties

– Specific Linked Data vocabularies also standardize the properties of types

• ArchiMate specifies and relates only architecture elements

– Linked Data makes it possible to capture and connect all data elements

Why Architecture as linked data?
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMate specification:

• “A data object represents data structured for automated processing.”

• “A data object should be a self-contained piece of information with a clear 
meaning to the business, not just to the application level. Typical examples 
of data objects are a customer record, a client database, or an insurance 
claim.”

Extending ArchiMate with external vocabularies

In ArchiMate you can apparently call a lot of different things a 
data object. What exactly you mean by that remains unclear.

If you are working with data, you would like to distinguish 
between more specific data objects such as record, database, 
document, dataset, distribution, catalog
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMate elements
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Schema.org types corresponding with ArchiMate 
elements

Person,
Organization

HowTo

Organization
Role

Service

Product

DigitalDocument

Order

Class,
DefinedTerm

Event

Software
Application

Dataset, 
DataDownload,

DigitalDocument

WebPage,
Software

SourceCode

WebAPI

Place,
GeoShape

Consortium

material

operatingSysten

device WebAPI
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Schema.org semantics for software applications

Source: https://schema.org/SoftwareApplication
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMate elements expressed with popular
vocabularies

System

Connection

Connection

Connection

ConnectionPoint

ConnectionPoint

Connection

System

System

Device

System

Concept

Concept Equipment

Object

DataService

Material

PhysicalThing

Consortium

Order

WebAPI

material

Device

Object

device

operatingSystem

WebAPI

Software
Application

Product

Service

Expression, Work

Dataset

Dataset

HowTo

Document
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DigitalDocument

Class, DefinedTerm
WebPage,
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SourceCode
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Agreement
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Event
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Function
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Network Link

Network Node

SKOS FRBR FOAF DCAT Dublin Core CIDOC CRM SEASSchema.org gist

Person, Agent
Person, Group
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Place
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Place

Function

Artifact
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Use these to enrich ArchiMate with additional semantics



22
S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

ArchiMate2RDF
https://github.com/bp4mc2/archimate2rdf

Linked Enterprises: deriving a hypermodel 
from ArchiMate
https://www.linkedin.com/pulse/from-archimate-language-web-
ontology-dr-nicolas-figay

Experimentation on OWL derivations
https://github.com/nfigay/archimate.owl

OWL Exchange Plug-in for Archi
https://github.com/archimatetool/OWLExchange

How to export Archi(mate) file into RDF 

or OWL
https://forum.archimatetool.com/index.php?topic=309.0

Using RDF/OWL to analyse ArchiMate 
models
https://groups.google.com/forum/#!topic/open-archimate-
forum/poUR2BRqve0

ArchiMate TTL
https://github.com/ikm-
group/ArchiMEO/blob/master/ARCHIMEO/ARCHIMATE/ArchiMate.ttl

Transforming ArchiMate to RDF

based on: https://github.com/bp4mc2/archimate2rdf

• The Open Group (owner of ArchiMate) does not provide guidance

• But other initiatives exist

https://github.com/bp4mc2/archimate2rdf
https://www.linkedin.com/pulse/from-archimate-language-web-ontology-dr-nicolas-figay
https://github.com/nfigay/archimate.owl
https://github.com/archimatetool/OWLExchange
https://forum.archimatetool.com/index.php?topic=309.0
https://groups.google.com/forum/#!topic/open-archimate-forum/poUR2BRqve0
https://github.com/ikm-group/ArchiMEO/blob/master/ARCHIMEO/ARCHIMATE/ArchiMate.ttl
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Starting from bp4mc2/archimate2rdf initiative
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

• Creation of URI's that are dereferenceable

• Promotion of Linked Data properties in ArchiMate (that start with "http" or 
contain a ":") to true RDF properties

• Inclusion of namespaces of a number of popular vocabularies, allowing 
shorthand reference in ArchiMate properties or their values

• The option to generate a SKOS enriched version of the model

• Translation of model metadata to a SKOS ConceptScheme

• The option to refer to view diagrams, defined by Archi, in SKOS output

• Translation of view diagrams to SKOS concepts

• Generation of SKOS Collections for all ArchiMate concepts in ArchiMate 
ontology

• Inclusion of ArchiMate definitions in ArchiMate ontology.ttl

We added some useful extensions to archimate2rdf
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Publish architecture model as linked data

Architecture 
modelling tool

(e.g. Archi)

ArchiMedes

(SMW)

Triple Store

(e.g. Apache Fuseki)
AMEF format RDF ttl/xml format

Create
architecture

models

Query 
and

reuse

Configure
vocabularies to

use in export

Add semantics
as properties

import publish
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Using SKOSMOS as “architecture linked data browser”
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Including view diagrams
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Including architecture model metadata according to DC
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Any linked data viewer will do
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Real-life example: Dutch Digital Heritage Reference 
Architecture (DERA)

https://dera.netwerkdigitaalerfgoed.nl/index.php/Begrippenlijst
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Real-life example: Dutch Digital Heritage Reference 
Architecture (DERA)



32
S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Real-life example: Dutch Digital Heritage Reference 
Architecture (DERA)
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

• ArchiMate architecture models can be ‘semantically’ represented in a 
SemanticMediaWiki instance.

• Architecture models can be published from SMW to linked data (i.e. in a 
triple store) by using RDF export features. The resulting RDF can be aligned
with external vocabularies.

• Linked data vocabularies such as schema.org can be used to

– enrich ArchiMate models with additional properties,

– help create common understanding of architecture concepts,

– Support re-use of architecture knowledge in other (non-architecture) contexts.

• Publishing ArchiMate models as FAIR linked data is not only possible but also
very useful.

Summary
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S p e c i a l i s t e n  i n  k e n n i s i n t e g r a t i e

Erwin Oord

Managing partner ArchiXL

eoord@archixl.nl

06-13040430


